Acute fatty liver of pregnancy is a potentially fatal, rare disorder that may complicate the third trimester of pregnancy. Often it is complicated by pre-eclampsia and disordered haemostasis and can require emergency caesarean section to prevent the development of fulminant hepatic failure. Anaesthetists may be consulted regarding the optimum management of such patients. Epidural anaesthesia is often contraindicated and general anaesthesia can potentially lead to a deterioration in liver function. It is difficult to find advice concerning the appropriate anaesthetic management of such patients even in major obstetric anaesthetic textbooks'. This paper describes the successful use of general anaesthesia in a patient with acute fatty liver of pregnancy.
CASE REPORT
A 21-year-old 02 PI woman was admitted to the Obstetric Unit at 33 weeks gestation complaining of general muscle weakness, malaise, thirst, nausea and vomiting of two days duration. Foetal movements had decreased during this time. Her previous pregnancy had required a caesarean section for failure to progress at 40 weeks but was otherwise uneventful. She was taking no medications and had no history of viral hepatitis.
On examination she was restless and had dry mucous membranes. Blood pressure was 100/70, temperature 37°C, pulse rate 110 and respirations 20 breaths per minute. There was generalized hyperreflexia but no clonus. Abdominal examination revealed a 33 week pregnant uterus, the liver was not palpable and there was mild right upper quadrant tenderness. Urine examination was negative for protein and there was no oedema. A glucometer blood sugar was 1. Thirty minutes after her initial admission there was a sudden disappearance of the foetal heart beat and an intrauterine death was confirmed on ultrasound examination. An urgent caesarean section was considered necessary to avoid rapid development of fulminant hepatic failure known to occur in acute fatty liver of pregnancy. She was transferred to the Intensive Care Unit (lCU) for institution of invasive monitoring and preoperative optimization of her metabolic derangement. The 10% glucose infusion was continued at 40 mllhour and this maintained her blood sugar in the range 6-8 mmolll. Vitamin K 10 mg was given slowly intravenously and 4 units of fresh frozen plasma (FFP) infused over one hour. In view of the coagulopathy the central venous pressure (CVP) was measured through a long line placed aseptically in the right antecubital fossa. The initial CVP was 4 cm H 2 0. An infusion of 500 ml of 5OJo Normal Serum Albumin (NSA) given over 20 minutes increased the CVP to 10 cm H 2 0. During this time the blood pressure remained stable and the urine output was maintained at about 100 mllhour. Thirty minutes before surgery the patient was given ranitidine 50 mg intravenously and sodium citrate O.3M 30 ml orally. After the placement of a left radial arterial line the patient was taken to the operating room and a further two units of FFP infused. Laboratory investigations taken during this time demonstrated an overall improvement in her renal function and a fall in the serum transaminase concentration. The haematocrit had fallen from 39OJo to 29% during this time presumably due to haemodilution. Four units of blood were crossmatched before surgery.
After a three-minute period of preoxygenation anaesthesia was induced with fentanyl 100 p.,g, propofol 150 mg and suxamethonium 100 mg. Cricoid pressure was sustained throughout and the airway secured with a 7.5 mm endotracheal tube. Muscle relaxation was achieved with atracurium 30 mg and anaesthesia maintained with 70% nitrous oxide and 0.5% isoflurane in oxygen. Intraoperative monitoring comprised pulse oximetry, 3-lead ECG, continuous invasive arterial blood pressure measurement, CVP measurement, capnography, Fi0 2 , a ventilator disconnect alarm, and a nerve stimulator. The CVP was maintained at 12-15 cm H 2 0 with bolus infusions of Hartmann's solution as necessary. A dead male infant was delivered by way of a lower segment uterine incision. Blood loss was estimated at 800 ml and the surgeon met with no problems with haemostasis. At the end of the procedure muscle paralysis was reversed with neostigmine 2.5 mg and atropine 1.2 mg. Extubation was uneventful and the patient returned to the ICU for postoperative management.
The immediate postoperative haematocrit was 21 % and she was transfused with two units of packed red blood cells. The CVP was continuously measured and maintained in the range 10-12 cm H 2 0 with transfusion of 5% NSA as required. Urine output was about 100 mllhour and the serum creatinine fell to within normal levels by the second postoperative day. In the first 24 hours the patient became disorientated and inappropriate in conversation, with an increase in the bilirubin level consistent with mild encephalopathy. This was managed expectantly and although the bilirubin level peaked on day 2, this was associated with an overall improvement in her neurological status and a gradual fall in the transaminase levels. There was a mild thrombocytopaenia and slight elevation of the International Normalized Ratio (INR) which persisted for the first few days but by day 10 these were normal. At no time in the postoperative period was bleeding a problem. She returned to the Obstetric Unit on day 4 and left hospital on day 10, at which time her liver function tests had almost returned to normal. In view of the risk of bleeding associated with a liver biopsy this was not performed. It was also felt it would not influence her further management and clinically the diagnosis was never in doubt. The patient was reviewed in the outpatient clinic six weeks later and at that time all her biochemistry was normal. Admission studies for acute and chronic hepatitis were negative.
DISCUSSION
The cause of acute fatty liver of pregnancy is unknown, although a recent report suggests a defect in mitochondrial beta-oxidation of fatty acids may be responsible for microvesicular steatosis of the liver2. It accounts for only a small percentage of cases of jaundice during pregnancy. Most cases of jaundice in pregnancy are due to viral hepatitis, bile duct obstruction, cholestasis of pregnancy and pre-eclampsia with liver involvemene. The quoted incidence of acute fatty liver of pregnancy is among 1 per 13,328 and 1 per 15,900 deliveries, and maternal and foetal mortality average 10 and 20% respectively",l . The classical description of the clinical presentation is of a sudden onset of malaise progressing rapidly to persistent nausea, vomiting, heartburn and upper abdominal pain. Jaundice may be mild and often overlooked. Haematemesis is not uncommon due to oesophagitis, gastric erosions and ulceration. Laboratory data usually shows a modest elevation of transaminase values, elevated bilirubin, prolonged INR, renal failure, hyperuricaemia, hypoglycaemia and leukocytosis. Although liver biopsy is the definitive technique in confirming the diagnosis, it is often not possible to proceed safely with this investigation due to the concomitant coagulopathy. Riely has proposed that acute fatty liver of pregnancy can be diagnosed clinically if the patient has the classical symptoms and biochemical abnormalities associated with the disease and viral or drug-induced hepatitis has been excluded 6 • Radiological techniques have been used in some cases to assist in the diagnosis. Fatty infiltration of the liver can be diagnosed by ultrasonography, although computed tomography (CT) is said to be a more reliable method as it is able to quantify liver density which is typically reduced by fatty infiltration 7 ,8. resonance imaging (MRI) for the diagnosis of acute fatty liver of pregnancy is unclear9.
Liver dysfunction is also seen in pre-eclampsia and Sherlock has pointed out the considerable overlap between pre-eclampsia and acute fatty liver of pregnancy'o. Indeed, Brown et al suggest the two conditions are part of a clinical spectrum". Hyperuricaemia, hypertension, renal failure and kidney lesions are common to both conditions and the microvescicular steatosis that is considered the "gold standard" in the histopathological diagnosis of acute fatty liver of preganancy has also been reported in liver biopsies of patients with pre-eclampsia 5 • 12 • Immediate delivery is the key to managing acute fatty liver of preganancy. The condition of a patient with acute fatty liver of pregnancy may deteriorate suddenly with rapid progression to fulminant hepatic failure, hepatic coma, disseminated intravascular coagulation, gastrointestinal haemorrhage, renal failure, and occasionally acute pancreatitis. Resolution of the syndrome can only begin once delivery occurs. The highest frequency of survival for both mother and baby is reported when delivery is made by caesarean section or induced 5 • I3 • The anaesthetic management of patients with this condition is poorly described in the literature. There is only one previous case report documented and in that patient epidural anaesthesia was used successfully". Obviously regional anaesthesia was contraindicated in this patient due to the coagulopathy and risk of an epidural haematoma. A decision was made early for general anaesthesia to be used and perioperative management was directed towards an improvement in renal and liver blood flow.
Patients with acute fatty liver of pregnancy often have laboratory tests compatible with pre-eclampsia. This condition is associated with a decrease in intravascular volume and a simultaneous increase in the haematocrit, urea, and uric acid concentration 5 • 6 • The dry mucous membranes, low CVP, impaired renal function and elevated haematocrit in this patient were consistent with intravascular volume depletion. This was corrected using an infusion of 5070 NSA titrated to the CVP. Renal function improved following this as evidenced by the fall in the serum creatinine and partial correction of the metabolic acidosis. An indwelling urinary catheter allowed for the early detection of oliguria and is mandatory in these patients as acute renal failure can develop6. Hypoglycaemia is frequently reported and can be prolonged '3 • It requires a continuous infusion of 10% glucose and regular monitoring of the blood sugar concentration.
As in other forms of hepatic failure, there may be prolongation of the INR and activated partial Anaesthesia and Intensive Care, Vol. 23, No. 2, April, 1995 thromboplastin time (APTT) due to the absence of liver-produced clotting factors. This was evident in this patient. The most successful treatment of this complication is replacement of clotting factors by infusion of FFP. It is noteworthy that despite four units of FFP and 10 mg of Vitamin K in the perioperative period, the INR and APTT remained prolonged, suggesting progressive hepatic impairment. However, no problems were encountered with bleeding in the operative or postoperative period.
Gastrointestinal haemorrhage is common in the setting of acute fatty liver of pregnancy and may be the result of gastric erosions, oesophagitis or a Mallory-Weiss tear 5 • 15 • Before the administration of general anaesthesia the patient received sodium citrate and ranitidine to reduce gastric acidity and protect against acid aspiration during induction. This was also used prophylactically to circumvent the development of gastrointestinal ulceration and haemorrhage.
Epidural anaesthesia probably preserves liver blood flow as long as normotension is maintained and has been used in acute fatty liver of pregnancy'4. Unfortunately impaired haemostasis is often present and makes this technique hazardous. General anaesthesia will therefore be used more often for emergency caesarean section in individuals with this condition. Although the relationship between anaesthetic induced changes in liver blood flow and liver function is not clear, attempts to maintain hepatic blood flow at near normal levels should be the goal of intraoperative therapy. Most of the commonly used intravenous induction agents are metabolized by the liver, but recovery from their effects depends on redistribution rather than metabolism. The effect of thiopentone on liver blood flow is not well established, as some studies demonstrate no changes in liver circulation, while others have shown a decrease in liver blood flow'S. In contrast, however, propofol has been shown to cause no reduction in hepatic blood flow and in patients with cirrhosis it appears to have normal pharmacokinetics'6. Likewise, isoflurane has no deleterious effect on the hepatic circulation and does not result in postanaesthetic increases in the serum transaminase concentration'7. These agents may therefore be the most appropriate choice in the setting of hepatic impairment. Atracurium is metabolized by Hoffman elimination, a nonenzymatic degradation that is independent of liver and renal metabolism. Studies of patients with reduced hepatic function have not revealed any systematic deviations from normal'8. It thus has obvious advantages and is the agent of choice in hepatic impairment where muscle paralysis is deemed necessary.
In summary, this patient presented with acute fatty liver of pregnancy and an intrauterine death that required expeditious delivery. Abnormal haemostasis did not allow for a regional technique to be used. Invasive monitoring and general resuscitative measures in the preoperative period were used to successfully improve renal and hepatic function. Intraoperatively attempts were made to maintain hepatic blood flow and function at normal levels. Although it is a rare condition, this case report suggests general anaesthesia can be used safely when caesarean section is necessary.
In the event of fulminant hepatic failure, liver transplantation is an ultimate treatment mode that has been used successfully'9.
